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3KcnepuMeHTajii>H0 H3ynajiHCB opneHTHpoBOHHBie noBeqeHHecKHe peaxqHH qepxapHH 
Diplostomum chromatophora Ha CBeT. Bbiachcho, hto jihhhhkh D. chromatophora o6jia- 
qaioT nojio^cHTejibHBiM (JjoTOTaKCHCOM, KOToptiH oco6eHHO HeTKO npoflBJifleTCfl b nepBBie 
nacti >kh3hh. noKa3aHo 5 hto Hajinune <})OTopeaKqHH cnocoGcTByeT nona^aHHK) qepxapHH 
B npOCTpaHCTBO BHyTpH BO^OeMa, TJXQ KOHTaKT CO BTOpBIM npOMOKyTOHHBIM X03AHHOM 
(mojio^bio pBi6) HanGojiee BepoflTeH. BBicKa3aHO npeqnojio>KeHHe, hto BBMBJieHHoe y qep¬ 
KapHH D. chromatophora ycHJieHHe qBHraTejiBHOH aKTHBHOCTH npn BHe3anHOM 3aTeHeHHH 
huh ocBemeHHH cneqyeT paccMaTpHBaTB KaK nacTHBin cjiynan npoflBJieHHfl «KOMnjieKca 
(J)HKCHpoBaHHBix qencTBHH», TpnrrepoM jx m 3anycKa KOToporo cjiyncHT pe3Koe H3MeHe- 
HHe OCBemeHHOCTH. 

Kjuoneebie cjioea : qepKapHfl, Diplostomum chromatophora , noBeqeHHe, (j)OTOpe- 

aKqHH. 


OqHa H3 paccejiHTejibHbix (J)a 3 b )KH3HeHHOM ijHKJie TpeMaToq npeqcTaBjieHa 
uepKapneH — jihhhhkoh nojiOB 03 pejioii repMa(J)poqnTHOH ocoGh (MapwTbi). 
H,epKapnB nocjie Bbixoqa b Boqy H3 nepBoro npoMe^yrouHoro xo3HHHa (moji- 
jiiocKa) qoji^CHa nonacTb b 30 Hy oGnTaHna BToporo npoMe^yrouHoro hjih 
OKOHuaTejibHoro xo3»HHa h 3 apa 3 HTb ero. HajiHune y jihhhhok pa3HOo6pa3Hbix 
opHeHTHpoBOHHbix noBeqeHuecKHx peaKUHH, cpeqn KOTopbix h peaKUHJi Ha 
CBeT, no3BOJmeT uepKapmiM nonacTb b GnoTon, rqe BeponTHOCTb KOHTaKTa c 
X03BHHOM HaHGoJiee BbICOKa (cm. o 630 pbi: THHeUMHCKaH, /JoGpOBOJIbCKHH, 

1983 ; Combes etal., 1994 ; rajiaKTHOHOB, /IpGpoBOJibCKHH, 1998 ; IlpoKO(J)beB, 
TajiaKTHOHOB, 2009 ). 

Cpeqn Bcex opueHTupoBOUHbix peaKijHH mepicapHH peaKu,nB Ha CBeT, no-BH- 
qHMOMy, HBjiHeTCH HaHGoJiee pacnpocTpaHeHHOH. HanpaBjieHHaa (J)OTopeaKUHH 
oGblHHO npOHBJIHeTCH B (|)OpMe qBH^CeHHH mepKapHH K HCTOHHHKy CBeTa HJIH OT 
Hero, uto npHBoqHT k hx KOHueHTpaunn b ocBerqeHHbix hjih, HaoGopoT, 3aTe- 
HeHHblX 30 Hax. IlpH 3T0M CTeneHb BbipaaceHHOCTH (J)OTOpeaKUHH (nOJIOHCH- 
TeJibHOH hjih oTpHuaTeJibHoii) MoaceT BapbHpoBaTb ot CHJibHOH qo eqBa 3aMeT- 
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hoh (cm. o630pbi: r HHeuHHCKan, 1968; Combes et al., 1994; Haas, 1994; TajiaK- 
THOHOB, ^oGpOBOJIbCKHH, 1998). 

Cmia h xapaKTep npOHBJieHHH <|)OTOpeaKUHH y pa3Hbix bhaob H3MeHfleTcn b 
oneHb niHpOKHx npe^enax h onpeAejineTCH He CTOJibKO CHCTeMaTHnecKHM no- 
JIOaceHHeM JIHHHHOK, CKOJIbKO 6HOJIOTHeH KaK CaMHX UepKapHH, TaK H HX no- 
TeHUHaubHbix xo3^eB. Akthbho njiaBaiomne jihhhhkh, 3apaacaK)m;He )khbot- 
hmx o6nTaK)in,Hx b TOJime boah (HanpHMep, pbi6bi hjih nuaHKTOHHbie paKOo6- 
pa3Hbie), KaK npaBHJio, (J)OTono3HTHBHbi, hto no3BoraeT hm 6biCTpo nonacTb b 
30Hy B03M0>KH0T0 KOHTaKTa C nOTeHUHaJIbHbIM X03HHH0M. TaKHe UepKapHH 
name Bcero oGjiaAaiOT AHCKpeTHbiM thiiom jiokomouhh (Diplostomidae, Hete- 
rophyidae, Schistosomatidae h Ap), b kotopom (J)a3a aKTHBHoro njiasaHra ne- 
peMeacaeTcn c naccuBHbiM napeHHeM b tojiiuc boah, bo BpeMH KOTOpoS uepKa- 
pHfl npHHHMaeT TaK Ha3biBaeMyio «no3y noKon». ,ZI,Jifl TaKHx jihhhhok nojiO)KH- 
TeubHaa peaKUHH Ha CBeT HMeeT AonojiHHTejibHoe 3HaneHHe. OHa no3BOJifleT 
hm He TOJibKO nonacTb b cpeAHne hjih BepxHHe cjioh boabi, ho h AJinrejibHoe 
BpeMH yAepacHBaTbc^ b hhx 3a cneT noAteMa b aKTHBHbin nepHOA BBepx k hc- 
TOHHHKy ocBeiueHHH (Williams et al., 1984; Feiler, Haas, 1988; npOKO(J)beB, 
1997; Haas etal., 2008). 

noMHMO opHeHrapOBOHHOH <|)OTOpeaKUHH, MHorae CBoGoAnomiaBaioiuHe 
UepKapHH pearapyiOT Ha BHe3anHoe H3MeHeHHe ocBemeHHOCTH (Miller, 
McCoy, 1930; Donges, 1964; Chapman, 1974; Rea, Irwin, 1992; Haas, 1994; 
npOKO(J)beB, TajiaKTHOHOB, 2009). OcoGemio othotjihbo TaKan peaKUHH npoflB- 
JlfleTCH y JIHHHHOK C AHCKpeTHbIM THnOM JIOKOMOUHH. TaK, pe3KOe 3aTeHeHHe 
Bbi3bmaeT y uepKapHH Diplostomum spathaceum (Diplostomidae), npeGbiBaio- 
iuhx b 4>a3e napeHHH, nepexoA k njiasaHHio (Haas et al., 1990; Haas, 1992). 

HecMOTpa Ha nacToe ynoMHHaHHe b jiHTepaType o HajiHHHH (])OTOpeaKUHH y 
uepKapHH, coGcTBeHHO peaKUHH Ha CBeT Ha ceroAHH OKa3biBaiOTCfl Majioray- 
HeHHOH CTOpOHOH HCH3HeAeflTeJIbHOCTH 3THX JIHHHHOK, HTO BO MHOTOM OnpeAe- 
jiaeTCH cjio>KHOCTbK) MeTOAHKH HCCJieAOBaHHH noAoGHbix noBeAeHnecKHx pe¬ 
aKUHH. B GojibiiiHHCTBe paGoT jihihb KOHCTaTHpyeTC^i xapaKTep pacnpeAejieHHH 
JIHHHHOK B rpaAHeHTe OCBeiUeHHOCTH, H TOJibKO OTAeJIbHbie HCCJieAOBaTeJIH 
3KcnepHMeHTajibH0 raynajin coGcTBeHHO (J)OTOpeaKUHH uepKapHH (Miller, Ma- 
haffi, 1930; Rees, 1975; Young etal., 1987; Rea, Irwin, 1991; npOKO<J)beB, 
1997, 2001). CjieuyeT OTMeTHTb, hto CBeAemni o peaKumix Ha CBeT y 6jih3ko- 
poACTBeHHbix uepKapHH 3anacTyio OKa3biBaiOTCfl npOTHBOpenHBbi. TaK, no 
AaHHbiM T. A. THHeuHHCKOH (1959), jihhhhkh Cercaria chromatophora 
(= Diplostomum chromatophora) He npOHBJifliOT peaKUHH Ha CBeT, a rjih uepKa¬ 
pHH Diplostomum spathaceum , no AaHHbiM Xaaca h Ap> (Haas et al., 2008), Ha- 
npOTHB, OTMeneHa xopomo BbipaaceHHaH nojiO)KHTejibHafl (|)OTOpeaKUHH. 

nooTOMy c uejibio yroHHeHHH ocoGeHHOCTen (J)OTOOpneHTauHH uepKapHH h 
chhthh noAo6Hbix npOTHBOpeHHH, HaMH GbiJia npeAnpHHHTa nonbiTKa nccjie- 
AOBaTb peaKUHH uepKapHH Diplostomum chromatophora Brown, 1931. )Kh3- 
HeHHbiH uhkji 3Toro cocajibiuHKa npoxoAHT no Tpexxo3HHHOMy THny h peajm- 
3yeTCH b ycjiOBMx npecHOBOAHbix BOAoeMOB (Brown, 1931; THHeunHCKan, 
1959). OKOHnaTejibHbiM xo3hhhom cjiyacaT BOAonjiaBaioiuHe h OKOJiOBOAHbie 
nTHUbi. Pojib nepBoro npOMeacyTOHHoro xo3HHHa HrpaiOT npyAOBHKH pOAa 
Lymnaea (Gastropoda, Pulmonata). B KanecTBe BTOporo npOMeacyroHHoro xo- 
3JiHHa, KOTOporo 3apaacaiOT uepKapHH, BbiCTynaeT MOJiOAb pbi6. IJepKapHHM D. 
chromatophora CBOHCTBeHHa AHCKpeTHaa jiokomouhh. B nepHOA aKTHBHOH 
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(J)a3bi jiHHHHKa aKTHBHO pa6oTaeT xboctom, hto o6ecneHHBaeT ee nocTynaTejib- 
Hoe aBH^ ceHHe. Bo BpeMJi naccHBHOH (J)a3bi OHa 3aMHpaeT b no3e noicofl h b Ta- 
KOM COCTOHHHH napHT B BORQ, Me^JieHHO OIiyCKaflCb BHH3. 3aTCM Becb npouecc 
noBTopaeTCfl. 


MATEPHAJI H METOflHKA 

TacTponoA Lymnaea spp. AoGbiBajiH na no 6 epeacbe HyACKoro 03. b pafioHe 
SHOJiorHHecKofi 6 a 3 bi IIcKOBCKoro rocyAapcTBeHHoro yHHBepcHTeTa, pacnojio- 
>KeHHOH b Taobckom p-He ITckobckoh o 6 ji. (58°13'37" c. in., 27°31'24" b. jx.). 

Cpa 3 y nocae c 6 opa mojijiiockob paccaacuBajiH nooAHHOHKe cocyAti c boaoh 
o 6 i>eMOM 100 mji. Cocyjxbi c MOJimocKaMH noMemajiH noA cbct HacTOJib- 
hoh JiaMnbi npw cpeAHeii ocBemeHHOCTH 20 000— 30 000 jik. Hepe3 1—2 h 
nauiKH npocMaTpuBajm noA GnHOKyuapoM MBC-10. 3apaaceHHbix oco 6 eft 
HAeHTH^HAHpOBaJIH IIO HaJIHHHK) B BOA^ BblAeJieHHbIX HMH U,epKapHH. BhAO- 
Byio npHHaAJieacHOCTb jihhhhok ycTaHaBJiHBajiH npw royneHHH BJia^cHbix npe- 
napaTOB uepKapHH noA MHKpocKonoM MBn-3Y. 3 K 3 eMnjiapbi mojijiiockob, hh- 
Ba 3 npOBaHHbie D. chromatophora , OTcamiBajin b OTAejibHbift cocyA h Hcnojib- 
30BajiH b AaJibHeiimeH paGoTe b KanecTBe nocTOHHHoro HCTOHHmca 3pejibix 
u,epKapnii. 

flfln HCCJieAOBaHHH (J)OTopeaKiiiHii uepKapHH GbiJia cneiijiajibHO C03AaHa 
ycTaHOBKa, noAoGHaa onucaHHoii HaMH paHee (IlpoKO(J)beB, 1997) h coctoh- 
m,an H3 ocBeTHTejin, CBeTOBOAa h MHKpoaKBapnyMOB (pHC. 1). Hctohhhkom 
CB eTa cjiy^cnji ocBeTHTejib OH-19, KOTopbiH no3BOJinji peryjmpOBaTb KaK ap- 
KOCTb CBeTOBoro nynKa, TaK h ero AnaMeTp. B KanecTBe npoBOAHHKa CBeTa ot 
OCB eTHTeJIfl K MHKpOaKBapHyMy HCnOJIb30BaJIH BOJIOKOHHO-OnTHHeCKHH CBeTO- 

boa, npeACTaBJimomHii coGoh JKryT H3 OTAejibHbix CTeKJiHHHbix cbctoboaob 
AH aMeTpoM 0.05 mm kbtk abih. 

/l,jinHa CBeTOBOAa cocTaBJiHJia 50 cm, ceneHHe 8 x 8 mm. Oahhm kohuom 
npoBOAHHK npH noMomH cneu,najibHoro nepexoAHoro ycTpoficTBa KpemuiH k 
ocBeTHTejiio, a Apyroii ero KOHeu, (J)HKCHpOBajiH Ha MHKpOMaHHnyjurrope 
(pHC. 1, a). B HTore ocBeTHTejieM mojkho 6 bijio peryjiHpoBaTb b ihhpokhx npe- 
Aejiax HpKOCTb h AHaMeTp CBeTOBoro nynKa, a npH noMomu MHKpOMaHHnyjifl- 
Topa tohho HanpaBJiaTb Jiyn b JiioGyio TOHKy MHKpoaKBapHyMa. 

H3yneHHe (|)OTopeaKUHH jihhhhok npOBOAHJiH b npaMoyrojibHbix MHKpo- 
aKBapnyMax (135x30x30 mm), GoKOBbie rpaHH h AHHme KOTopbix 6 biJin H3- 
roTOBJieHbi H3 oprcTeKJia h noKpameHbi b nepHbm UBeT jxjik ycTpaHeHHH napa- 
3HTHHeCKHX 3aCBeTOK H GjIHKOB (pHC. 1, 6). B KaneCTBe TOpueBbIX CTeHOK MHK- 
poaKBapnyMOB Hcnojib30sajiH noKpoBHbie CTeKJia 26X26 mm, KOTopbie 
6 jiaroAapn CBoefi Majioii TOJimmie h bbicokoh napajuiejibHOCTH njiocKOCTefi 
npaKTHHecKH He HCKa^caiOT (|>opMy CBeTOBoro Jiyna npH npoxo^CA^HHH ero ne- 
pe3 CTeKJio. C BHyTpeHHeii ctopohm MHKpoaKBapHyMOB nepe3 KaacAbie 15 mm 
H a 6 oKOBbix cTeHKax 6 biJiH npoToneHbi na3bi, b KOTopbie mo^cho 6 biJio BCTaB- 
jiHTb noKpoBHbie CTeKJia, pa3Aejiflfl aecb o 6 i>eM Ha 9 paBHbix 30H (30Hbi I—IX) 
(PHC. 1, 6). 

JSjin yTOHHeHHH HeKOTOpbix acneKTOB bjihhhhh CBeTa Ha noBeAeHHe uepKa- 
pHH HCnOJIb30BajIH r-o6pa3HbIH MHKpOaKBapHyM, B KOTOpOM OAHO H3 KOJieH 
ocBemajiH, a Apyroe 3aTeHHJiH. 3to ycTpoiiCTBO npeACTaBJiiuio co 6 oh 2 np^MO- 
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Phc. 1. CxeMa ycTaHOBKH /jjiji Hccne/joBaHHH (j)OTopeaKUHH uepicapHH. 

a — hctohhhk CBeTa, 6 — npsMoyrojiLHtiH MHKpoaKBapnyM, e — F-o6pa3HbiH MHKpoaKBapnyM. 3K — 3aTeHeH- 
Hoe KOJieHo; o — ocBeTHTent; ok — ocBemeHHoe kojicho; ny — nepexo/jHoe ycTpoiicTBo; c — CBeTOBO,m cn — 
ci>eMHtie neperopo^KH; <p — menb /jjiji CBeToc|)iiJiBTpoB. I—IX — HOMep 30HBI. 

Fig. 1. The device for experimental study of cercarial photo-orientation. 


yrojiBHbix MHKpoaKBapnyM a, pa3MepoM 135X30X30 mm Ka^biH, CKJieeHHbix 
nepneH^HKyjHipHO Apyr k Apyry (pHC. 1, e). BoKOBbie rpaHH h AHHme Obijih no- 
KpbiTbi nepHOH KpacKOH, a TopijeBbie ctchkh ocTaBJiHJiH npo3paHHbiMH. Ha rpa- 
HHii,e Me^cfly KOJieHaMH MHKpoaKBapHyMa c BHyrpeHHeH CTopoHbi Ha Ookobbix 
cTOHKax npoTaHHBajiH na3bi, Ky^a mojkho 6biJio BCTaBJiOTb neperopoAKy H3 no- 
KpoBHoro cTeKJia h TaKHM o6pa30M pa3AejiHTb Becb oOxeM Ha Ase paBHbie nac- 
th, ocBemeHHyio h 3aTeHeHHyio. 

HccjieAOBaHHe peaKu,HH u,epKapHH Ha cbct iipoboahjih b mhkpo aKBapny- 
Max, 3anojiHeHHbix boaoh. B npjiMoyrojiBHOM MHKpoaKBapHyMe HCCJieAOBajiH 
xapaKTep pacnpeACJieHHH ijcpKapHH b rpa^HeHTe ocBemeHHOCTH. 3Toro b 
Hero BbinycKajiH jihhhhok b KOJimecTBe 50—200 3K3. TaK, htoObi ohh 6bijih 
paBHOMepHO pacnpeAeJieHbi b oOteMe boabi. MHKpoaKBapnyM pacnojiarajiH b 
OoKce, BHyxpeHHHe ctchkh KOTOporo Obijih OKpameHBi b HepHBiH abct am hck- 
jiiOHeHHH nonaAaHHH nocTopoHHero CBeTa. B oahoh h3 ctchok OoKca Obijio 
ocxaBJieHO OTBepcrae pa3MepOM 1X1 cm, nepe3 KOTOpoe BHyrpB OoKca bboah- 
jih cBexoBOA* MHKpoaKBapHyM c ijepKapHflMH noMein;ajiH b Ookc h nepe3 cBe- 
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tobou oceemajiH ouhh h3 topuob aKBapnyMa. npn otom b menb ujhi cbcto- 
(J)HJibTpOB ycTaHaBJiHBanH MaTOBoe CTeKJio, htoGh nojiynHTb paBHOMepHO pac- 
ceflHHbiS nynoK CBeTa. YpOBeHb ocBemeHHOCTH b Hanajie 30Hbi I cocTaBjnui 
8000 jik (^pKOCTb 320 ku/m 2 ), b KOHue 30Hbi IX — 1800 jik (apKOCTb 70 ku/m 2 ). 
BpeMfl 3KCn03HU,HH COCTaBJHIJIO 15 MHH. 3aTeM MHKpOaKBapHyM npH nOMOHJH 
CTeKJi^HHbix neperopouoK pa3uejuuiH Ha 30Hbi h noucHHTbiBajiH hhcjio uepKa- 
pHH B Ka^CTJOH H3 HHX. OUHOBpeMeHHO CTaBHJIH KOHTpOJIbHblH OnbIT, B KOTO- 
pOM MHKpOaKBapHyM nOJIHOCTbK) 3aTeHHJlH (E = 0 jik). 

B r-o6pa3HOM MHKpoaKBapHyMe oueHHBajiH npeunoHTeHHe uepKapnii k 
paBHOMepHOMy CBeTy hjih TeMHOTe. JSjin 3Toro jihhhhok BbinycKajiH b MHKpO¬ 
aKBapHyM TaK, HToGbi ohh Gbijih paBHOMepHO pacnpeuejieHbi no BceMy o6i>eMy 
BO^bi. Ouho KOJieHO MHKpoaKBapnyMa ocBemajiH CBepxy paccejiHHbiM cbctom 
ot jiaMnbi ^HeBHoro CBeTa (E = 10 000 jik), a BTOpoe nojiHOCTbio 3aTeH5uin 
(E = 0 jik). BpeMJi 3Kcno3Hii,HH cocTaBjnuio 15 mhh. 3aTeM ycTaHaBJiHBajin 
pa3^ejiHTejibHyio neperopouKy h npOBOUHJiH noucneT uepKapnii b Ka^c^OM H3 
KOJieH. 

3KcnepHMeHTbi noBTOpflJiH no 10 pa3 OT^ejibHO ujia uepKapnii, B3^Tbix ne- 
pe3 1 n 6 h nocjie Bbixoua H3 MOJiJiiocKa. npn nocTpoeHnn rncTorpaMM Gpajin 
cpeuHee 3HaneHHe pacnpeuejieHHJi uepKapnii (3K3.) no 30HaM no pe3yjibTaTaM 
10 noBTOpOB. TeMnepaTypa boubi b MHKpoaKBapny m ax npn Bcex BapnaHTax 
OKcnepnMeHTOB cocTaBjnuia 15—18 °C. J\Jin npOBeueHHJi onbiTOB oiGnpajin 
TOJIbKO aKTHBHO nJiaBaiOLUHX B TOJIIUe BO£bI JIHHHHOK. 

Pe3yjibTaTbi HaGjnoueHHii Gbijih oGpaGoTaHbi MeTOuoM ouHO(|)aKTOpHoro 
uncnepcnoHHoro aHajin3a b nporpaMMHOM naKeTe STATISTICA 6.0. Flpn Bbi- 
nojiHeHnn aHajiraa b KanecTBe (|>aKTOpa GbiJi BbiGpaH HOMep 30Hbi MHKpoaKBa- 
pnyMa (b cjiynae OKcnepnMeHTajibHbix HaGjnoueHnii HOMep 30Hbi cooTBeTCTBy- 
eT onpeuejieHHOMy ypOBHio ocBeiueHHOCTn), hhcjio KOTOpbix (9) h cooTBeTCT- 
BOBajio HHCJiy rpauaunii (JmKTOpa. OGiuee hhcjio HaGjnoueHnii b KOMnjieKce 
cocTaBHJio K = 90 (9 rpauaunii X 10 noBTOpOB). KpHranecKnii ypOBeHb 3HanH- 
mocth bo Bcex cjiynaax GbiJi npHHJiT paBHbiM 95 % (P = 0.05). B xoue aHajiraa 
uaHHbie npeuBapHTejibHO oueHHBajiHCb Ha HOpMajibHOCTb h npH HeoGxouHMo- 
cth nouBeprajiHCb Log-TpaHC<J)opMauHH no HaTypajibHOMy jiorapH(J)My. Ha 
rpa(J)HKax npHBeueHa CTaHuapTHaa ouinGKa cpeuHero. 

noMHMO HaGjnoueHHH 3a pacnpeuejieHHeM uepKapnii b CBeTOBOM nojie, 
H3ynajiH H3MeHeHne uBHraTejibHoii aKTHBHOCTH jihhhhok b OTBeT Ha pe3Koe H3- 
MeHeHne ocBeiueHHOCTH. HccjieuoBaHHe npOH3BOUHJiocb npn noMOiun MHKpo- 
CKonnHecKoii BHueocbeMKH c Hcnojib30BaHHeM cneunajibHO cnpoeKTHpo- 
BaHHOii yCTaHOBKH, KOHCTpyKUHfl H MeTOUHKa paGOTbl C KOTOpOii nOUpoGHO 
onncaHa HaMH paHee (npOKO<J)beB, 2005). ^BHraTeJibHyio aKTHBHocTb uepKa- 
pHH oueHHBajiH no cooTHomeHHio nepHOuoB njiaBaHHJi h noKoa rjm mojioumx 
(B 03pacT 2 — 4 h) h Gojiee CTapbix (B03pacT 6 hh Gojiee) ocoGeii. J\jix npOBeue- 
hhh onbiTOB uepKapnii b KOJinnecTBe 10 — 20 3K3. noMeiuajin b ropH30HTajib- 
Hbiii paBHOMepHO ocBeiueHHbiii (4000 jik) Gokc ycTaHOBKH, bkjhohbjih BH^eo- 
ci>eMKy h 3aTeM Ha KOpOTKoe BpeMji (0.5 — 1 c) jih6o pe3KO yBejiHHHBajin ocBe- 
iueHHOCTb uo 16 000 — 20 000 jik, jihGo, HaoGopOT, CHH^cajiH jx o 650 jik 

(MHHHMaJIbHO B03M05KHbIH ypOBeHb RJ151 BH3yaJIbHbIX HaGjIIOUeHHH H BHUeO- 
CBeMKn). B uajibHeiimeM b xo ue aHajiH3a BHueoH3o6pa>KeHHfl oueHHBajiH H3- 
MeHeHHfl b cooTHomeHHH nepnouoB njiaBaHHfl h noKoa y H3ynaeMbix uep- 
KapHH. 
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PE3YJIbTATbI 


llpoBe^eHHbie 3KcnepHMeHTbi noKa3ajin, hto uepKapnn D. chromatophora b 
nepBbiii nac nocne Bbixo^a H3 MOJunocKa-xo3jmHa oOna^aiOT Bbipa^ceHHOH no- 
jio^KHTejibHOH peaKuweii Ha cbct, TaK KaK 6onee nojiOBHHbi jihhhhok KOHueHT- 
pnpyeTca b 30He HanOojibmeH ocBemeHHOCTH ( 30 Hbi I—III; puc. 2, a). Hepe3 
6 h nojio>KHTenbHaa peax ana cymecTBeHHO ocjiaOeBaeT, b 30 Hax I—III oTMena- 
eTca numb okojio TpeTH jihhhhok, a pacnpe^eJieHHe uepKapnii b cbctobom rpa- 
^HeHTe CTaHOBHTca 6ojiee paBHOMepHbiM (pnc. 2, 6). 

B KOHTpojibHbix onbiTax j\jin uepKapnii Bcex B03pacT0B KaKOH-jinOo 3aBHCH- 
mocth pacnpe^ejieHHa jihhhhok no 30HaM He OTMenaeTcn (pnc. 2). 

06pa6oTKa nojiyneHHbix pe3yjibTaTOB mcto^om o^HOcjiaKTopHoro AHcnep- 
CHOHHoro aHajiH3a noKa3ajia, hto b KOHTpojibHbix onbiTax ijepKapHH pacnpe,n,e- 
JifliOTCfl no 30HaM MHKpoaKBapnyMa cJiynaHHbiM o6pa30M. Pe3yjibTaTbi aHajin- 
3a, noJiyneHHbie 3KcnepHMeHTajibHbix HaOjiKmeHHH, npnBe^eHbi b Ta6ji. L 
C BbicoKOH CTeneHbio ^ocTOBepHOCTH (P < 0.001) ypoBeHb ocBemeHHOCTH 
OKa3biBaeT BJiHjmne Ha pacnpe^eneHne uepKapnii D. chromatophora b nepBbin 
nac nocjie Bbixo^a H3 MOJunocKa. Hepe3 6 h aojia jxw cnepcnn, oGbacHfleMaa 
bjihuhhcm BKJia^ cBeTa, xota h coKpanjaeToi b 3 pa3a, ho ocTaeTca CTaTHCTHne- 
CKH 3HaHHMOH (P < 0.05). 



I II III IV V VI VII VIII IX 


Phc. 2 . Pacnpe^eneHHe uepKapHH Diplostomum chromatophora b rpa^Heirre ocBemeHHOCTH. 

a — nepe3 1 h nocjie BLixo^a m3 MOJiJiiocKa, 6 — nepe3 6 h nocjie Btixo^a H3 MonjuocKa. IIo ocn a6cuiicc — ho- 
Mep 30hbi; no ocn opAHHaT — hhcjio uepKapnn, 3K3. 3anrTpnxoBaHHBie kojiohkh — 3KcnepHMeHT, nycrtie ko- 

JIOHKH -KOHTpOJIB. 

Fig. 2 . Distribution of cercariae Diplostomum chromatophora in illumination gradient. 
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Ta6nHija 1 

BuHHHHe ypoBHH ocBemeHHocTH Ha pacnpe^eneHne 
l^epKapHH Diplostomum chromatophora b cbctobom rpa^neHTe 
nepe3 1 h 6 q nocne Btixo.ua H3 MOJunocKa 

Table 1. Influence of illumination level on distribution 
of Diplostomum chromatophora cercariae of different age 
(one hour and 6 h after releasing from the molluscan host) 
in illumination gradient 


BpeMfl nocne Bbixona 

H3 MOJIJIIOCKa, H 

CreneHb bjihahuh ocBemeHHocTH (F 3Kcn ) 

OnbiT 

KoHTpOJIb 

1 

56.7 (13.28) 

H (1.335) 

6 

19.8 (2.501) 

H (0.547) 


npuMenaHne. H — pa3JiHHHJi jmcnepcHH HenocTOBepHbi npn BbidpaHHOM ypoBHe 
3HaHHM0CTH (P < 0.05); HucnoBbie 3HaHeHHH — aona nncnepCHH, odbacHfleMaa bjihahhcm 
4>aKTopa (%); BbuieneHHoe 3HaneHHe — P < 0.001; HeBbmeneHHoe 3HaneHne— P < 0.05. 


HaGjnozteHHfl 3a pacnpe^ejieHHeM ijepKapHH b T -o6pa3HOM MHKpoaKBapuy- 
Me noKa3ajin, hto jihhhhkh D. chromatophora ruaBHbiM o6pa30M ji0KajiH30Ba- 
jihcb b ocBeiuieHHOM KoneHe (Ta6n. 2). IIpH 3 tom ohh coSnpajiHCb b BepxHeft h 
cpe^Hen nacTflx ocBemeHHOH 30Hbi. B 3aTeHeHHOM ynacTKe MHKpoaKBapnyMa 
jihhhhkh pacnpeAejiHJincb b o6beMe bo^bi pasHOMepHO. Heo6xo£HMO otmc- 
THTb, HTO ABHraTeJlbHafl aKTHBHOCTb mepKapHH 060HX B03paCTOB B OCBemeH- 
hoh 30He 6bina Gojiee bbicokoh, HeM b 3aTeHeHHOH. 

3KcnepHMeHTbi no royneHmo ^BnraTejibHon aKTHBHOCTH uepKapnii 
D. chromatophora noKa3ajin, hto aKTHBHbin nepno# y jihhhhok Ha npoTJDKe- 
hhh npaKTnnecKH Been )kh3hh paseH 0.5—1 c, a nepno# noKoa b nepBbie 
2—4 h nocne Bbixo^a H3 MOJunocKa-xo3flHHa cocTaBJiaeT 15—30 c (b OT^ejib- 
hmx cjiynaax #o 60 c h Gojiee), a nepe3 6 h h no KOHija >kh 3 hh — ot 20 60 c 

h 6 ojiee. npn pe3KOM H3MeHeHnn ocsemeHHOCTH KaK b CTOpOHy yBejiHneHHJi, 
TaK n ocjiaGjieHHH (3aTeHeHHe), b TeneHHe nepBbix 1—2 mhh nepHO# noKoa co- 
KpamaeTca ro 10—20 c, a 3aTeM bhobb B03BpamaeTca b HOpMy (15—30 c £jih 
MOJ io^bix n 20—60 c ana 6onee CTapbix jihhhhok). 


Ta6jinija 2 

Pacnpe^ejieHiie ljepKapHH Diplostomum chromatophora 
b pa3JiHHHbix 30Hax T-o6pa3Horo MHKpoaKBapnyMa 
nepe3 1 h 6 q nocjie Bbixojja H3 MOJiniocKa 


Table 2. Distribution of Diplostomum chromatophora cercariae 
of different age (one hour and 6 h after releasing from the molluscan host) 
in different zones of curved jar 


BpeMfl nocne Bbixona 

Hhcjio uepKapnii b ocBemeHHon h 3aTeHeHHon 30Hax, % 

H3 MonniocKa, h 

10000 jik 

0 JIK 

1 

70—80 

20—30 

6 

50—60 

40—50 
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OECYHCAEHHE 


Pe3yjibTaTbi npoee^eHHbix OKcnepHMeHTOB noKa3ajiH, hto uepKapHH 
D. chromatophora oGjiauaiOT nojioacHTejibHoii peaKUHeii Ha cbct, KOTOpaa oco- 
6eHHO neTKO npOHBJiaeTca b nepBbie nacbi hx 5kh3hh bo BHemHefi cpeue. AHa- 
norHHHbie ^aHHbie nojiyneHbi h ajih jihhhhok D. spathciceiim (Haas et al., 
2008). BMecTe c tcm, no AaHHbiM T. A. rHHeuHHCKOH (1959), jihhhhkh Cerca- 
ria chromatophora (= D. chromatophora) He npoaBJunoT peaiojHH Ha cbct, hto 
He comacyeTca c nojiyneHHbiMH HaMH pe3ynbTaTaMH. K coacajieHHio, b paGoTe 
T. A. rHHeu,HHCKOH (1959) He yKa3aHbi hh MeixyzuiKa npOBe^eHHH OKcnepHMeH- 
tob, hh B03pacT uepKapHH, nocKOJibKy b 3auany HCCJie^OBaHHH He bxoahjio jxe- 
TaubHoe H3yneHHe opneHTHpOBOHHbix peaKUHH jihhhhok. nooTOMy Mbi MoaceM 
TOJibKO npe^nonaraTb, hto npH npOBe^eHHH OKcnepHMeHTOB, CKOpee Bcero, hc- 
nonb30BanHCb He cneuiHajibHbie ycTaHOBKH, a noupy^Hbie cpe^CTBa (BbicoKHe 
6aHKH, MepHbie uhjihhapm, HacTOJibHbie jiaMnbi h t. n.), a HaGjnoAeHHii cboah- 
jincb k KOHCTaTau.HH xapaKTepa pacnpe^ejieHHH uepKapHH b TOJime bo am. B Ta- 
kom cjiynae OTcyTCTBne HanpaBJieHHoro HCTOHHHKa CBeTa, no3BOJinioiuero co- 
3AaBaTb neTKHH cbotoboh rpa^HeHT, h 3anepHeHHbix CTeHOK, KOTOpbie 6e3 3a- 
TeHeHHH CaMH BbICTynaiOT KaK CBeTOBOAM, npHBOAHT K OTHOCHTeJlbHOMy 
BbipaBHHBaHHio CTeneHH ocBemeHHOCTH Bcero oGteMa boam b OKcnepHMeH- 
TajibHOM cocyAe. B pe3yjibTaTe pacnpeAejieHHe jihhhhok b TOJime boam ctaho- 
bhtch Gojiee paBHOMepHbiM h C03AaeTca BnenaTJieHHe OTcyTCTBHH y uepKapHH 
D. chromatophora KaKOH-JinGo peaKUHH Ha CBeT. C B03pacT0M, KorAa nojioaoi- 
TejibHbin (J)OTOTaKCHC ocjiaGeBaeT, paBHOMepHOCTb pacnpeAejieHHH jihhhhok 
GyAeT jiHHib ycHJiHBaTbCH. 

HajiHHne nojio>KHTejibHOH peaKUHH Ha CBeT y HCCJieAOBaHHbix HaMH uepKa¬ 
pHH cnocoGcTByeT hx KOHueHTpauHH b BepxHHx, HanGojiee ocBemeHHbix yna- 
CTKax boam. 3to b cbok) onepeAb noBbimaeT BepOHTHOCTb KOHTaKTa c 
noTeHii,HajibHbiM xo3hhhom. MecTa oGmaHHH nepBoro h BTOporo npoMeacy- 
tohhoto xo3neB D. chromatophora npaKTHnecKH coBnaAaiOT. Kochkh mojioah 
pbiG AepacaTOi BepxHHx h cpeAHHx (HaHGojiee nporpeTbix) ynacTKOB npnGpeac- 
hoh 30Hbi y 3apocjien TpocTHmca, rAe oGnraiOT h racTponoAM-xo3aeBa D. chro¬ 
matophora. 3Aecb ace b jieTHHe Mecaubi kopmhtch h ochobhah Macca 2—3-jieT- 
Hefi mojioah KapnoBbix pbiG (njiOTBa, KpacHonepKa, rycTepa, Kapacb, jiHHb 
h Ap ). B cbok) onepeAb b otoh 30He KOHueHTpHpyeTca h Gojibmoe KOJinnecTBO 
XHLAHHKOB, B nepByiO onepeAb OKyHb, aKTHBHOCTb KOTOpOTO MaKCHMaJIbHa b 
CBeraoe BpeMH cyroK. IlooTOMy jieTOM b AHeBHbie nacbi KOJinnecTBO pbiG b pafto- 
He oGnTaHHH npyAOBHKOB OKa3biBaeTca bbicokhm, ocoGeHHO b 3aTHiiiHbix yna- 
CTKax. 

no HaniHM HaGjHOAeHHHM, b AHeBHoe BpeMH no Mepe nporpeBa boam npy- 
AObhkh pacnojiaraiOTCH npenMymecTBeHHO Ha caMbix BepxHHx apycax boahoh 
pacTHTejibHoc™. KpoMe toto, mojijhockh b oto BpeMa name BcnjibiBaioT Ha no- 
BepxHOCTb jinn AbixaHHH. riooTOMy uepKapHH D . chromatophora nocjie BbixoAa 
H3 MOJiJiiocKa npaKTHnecKH cpa3y OKa3MBaiOTca b 30He MaKCHMajibHofi koh- 
ueHTpauHH BTOporo npOMeacyTOHHoro xo3flHHa. A ecjiH eiue ynecTb, hto hhcjio 
OMHTHpyeMbix b TeneHHe cyTOK uepKapHH H3 oahoto MOJiJiiocKa AOCTHraeT jxe- 
CHTKOB TbICHH OCoGefi (FHHeUHHCKaa, 1959; HaiUH HaGjIIOAeHHH), TO BepOHT- 
HOCTb 3apaaceHHn pbiGbi CTaHOBHTca BecbMa bmcokoh. 
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HajiHHue nojiO)KHTejibHOH (])OTOpeaKUHH y uepKapHH D. chromatophora, 
II03B0JlfleT JIHHHHKaM He TOJIbKO nO^HHMaTbC^ B BepXHHe CJIOH BOUbI, HO H, HTO 
oco 6 eHHo BaacHO, ujinrejibHoe BpeMJi yuepjKHBaTbca b hhx. 3T0My cnoco 6 cT- 
ByeT ^HCKpeTHblH THn JIOKOMOUHH, XapaKTepHblH JXJin UHnJIOCTOMHU, npH KOTO- 
pOM nepHO^bi aKTHBHoro njiaBaHHfl nepeuyiOTca c nepnouaMH noKoa. 3a cneT 
cneu,HajibHbix XBOCTOBbix npnuaTKOB ((J)ypKH) jihhhhkh D. chromatophora 
cnoco 6 Hbi k napeHHio b TOJiiue bouh bo BpeMfl nepnouoB noKOJi, hto uaeT hm 
B03M0)KH0CTb OHeHb MeujieHHO oceuaTb h nerKO y^epacHBaTbc^ b onpeuejieH- 
HOM r0pH30HTe. Il03T0My UepKapHHM aOCTaTOHHO JIHIHb o 6 jia,aaTb nOJIO^CH- 
TejibHOH peaKUHen Ha CBeT, hto b npnpouHbix ycjiOBHax (cbct CBepxy) b nepH- 
ou ^BH^ceHra aBTOMaTHnecKH oGecnenHT JIHHHHKaM nojxbCM BBepx, a cnoco 6 - 
HOCTb k napeHHK) no3BOJiHT OTHTejibHoe BpeM^ y^epacHBaTbc^ b BepxHeM cnoe 
BO£bI. 

OTMeneHHoe hbmh ycnjieHHe UBHraTejibHOH aKTHBHOCTH uepKapHH D. chro¬ 
matophora npH pe3KOM H3MeHeHHH ocBemeHHOCTH xapaKTepHO RJin Bcex H3y- 
neHHbix k HacTOJimeMy BpeMeHH uepKapHH c uHCKperabiM THnoM njiaBaHH^ 
(cm. o 630 p: Haas, Haberl, 1997). ycnjieHHe aKTHBHOCTH b otbct Ha 3 aTeHeHHe 
cjieuoBajio 6 bi paccMaTpHBaTb KaK CBoeo6pa3Hyio auanTaunio k 3apaaceHHio 
BTOporo npOMe^cyTOHHoro xo3*iHHa. B ecTecTBeHHbix ycjiOBHJix 3 aTeHeHHe mo- 
yKCT CJiyflCHTb CHTHaJIOM 0 B03M05KH0M npH6jlH5KeHHH nOTeHUHaJIbHOTO X035IH- 
Ha. AKTHBH3aura ABH^CeHHH B 3T0T MOMeHT n03B0JIfleT JIHHHHKaM npOCKaHHpO- 
BaTb 6 ojibHiOH o 6 i>eM OKpy^caiomero npocTpaHCTBa b KOpOTKoe BpeMA, hto, 
HecoMHeHHO, yBejiHHHBaeT BepoflTHOCTb KOHTaKTa c pbiGoii, ecjiH OHa OKajKeT- 
ca p*moM. O^HaKO b othx ace ycjiOBHJix pe3Koe yBejinnemie ocBeiueHHOCTH 
CHraajiH3HpyeT, CKOpee, 06 oGpaTHOM — yxoue noTeHunajibHoro xo 3 flHHa H3 
30hm bo3mo^choto KOHTaKTa c hhm. TeM He MeHee GbiCTpoe yBejiHneHHe ocBe- 
m,eHHOCTH TaK^ce CTHMyjiHpyeT uBHraTejibHyio aKTHBHOCTb y HCCJieuoBaHHbix 
J1HHHHOK. 

B cbh3h c BbimecKa3aHHbiM, nonbiTKa paccMaTpHBaTb OTBeT Ha pe3Koe H3- 
MeHeHHe 0 CBem,eHH 0 CTH KaK npflMyio auanrauHio k 3apa^ceHHio xo3flHHa Ha- 
TajiKHBaeTC^i Ha npoTHBOpenne. OcTaeTca npeunojioacHTb, hto ycnjieHHe ubh- 

raTeJlbHOH aKTHBHOCTH npH pe3KOH CMeHe ypOBHfl OCBemeHHOCTH-3T0 JIHIHb 

OTBeT Ha 6 biCTpoe H3MeHeHHe ycjiOBHH OKpyjKaioiueii cpeubi (b hbcthocth — 
OCBemeHHOCTH), T. e. Ha TpeB05KHbIH <])aKTOp (raJiaKTHOHOB, /l,o 6 pOBOJIbCKHH, 

1998; npOKO(J)beB, TajiaKTHOHOB, 2009). CaM no ce6e TaKOH OTBeT b paue cjiy- 
naeB MOJKeT noBbimaTb rim uepKapHH BepoaTHOCTb BCTpenn c noTeHUHajibHbiM 
X03AHH0M, KaK HanpHMep aKTHBH3aura UBHaceHH^ npH pe3KOM 3aTeHeHHH HC- 
cjieuoBaHHbix jihhhhok D. chromatophora. QzjHaKO, no-BH^HMOMy, HHKaKoro 
cneunajibHoro auanTHBHoro 3HaneHHfl jxnn ycnexa 3apa^ceHra xo3flHHa peaK- 
Uhh Ha BHe3anHoe H3MeHeHHe ypOBHfl ocBeiueHHOCTH rjix uepKapHH He HMeeT. 
CKOpee Bcero, OHa ABjnieTCfl nacTHbiM cjiynaeM xapaKTepHoro jinn 6ojibuiHHCT- 
Ba ^chbothmx (b nepByio onepeub 6ecno3BOHOHHbix) TaK Ha3biBaeMoro «KOMn- 
jieKca (J)HKCHpoBaHHbix ueHCTBHH», KOTOpbiH MO)KeT npoflBJiflTbCfl b BH^e on- 
peuejieHHoro uBHraTejibHoro aKTa (nepexou k usH^eHHio hjih, HaoGopOT, 
3aMHpaHHe). IIpHneM TpnrrepOM 3anycKa KOMnjieKca cjiyacm pe3Koe H3Me- 
HeHHe 3huo- hjih 3K3oreHHbix CTHMyjiOB (b HaoieM cjiynae — ocBeiueHHOCTH), 
a caMO u^HCTBHe nponcxouHT no npHHunny «Bce hjih HHnero» (Lorenz, 1958; 
Ulenepu, 1977). 
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BEHAVIORAL RESPONSES OF DIPLOSTOMUM CHROMATOPHOKA 
(TREMATODA, DIPLOSTOMIDAE) CERCARIAE TO LIGHT 

V. V. Prokofiev 

Key words : cercaria, Diplostomum chromatophora , behaviuor, phototaxis. 

SUMMARY 

Behavioral responses of D. chromatophora cercariae to light were studied in laborato¬ 
ry experiments. Cercariae demonstrated positive phototaxis that was especially pronoun¬ 
ced during the first hour of cercarial free life in the environment. After 6 h, the photoreac¬ 
tion is weakened but it retains the character of positive phototaxis. The photo-orientation 
helps cercariae to localize themselves in the areas of the water body («host-space») where 
contact with the second intermediate host (fish fry) is most likely. It is assumed that the in¬ 
crease of the locomotory activity in D. chromatophora cercariae under sudden shading or 
lighting should be considered as a case of manifestation of the «fixed behaviuor» trigged 
by abrupt changes in illumination. 
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